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Original permafrost definition by S.W.Muller 1945:

Permanently frozen ground or permafrost is defined as 

a thickness of soil or other superficial deposit, or even of 

bedrock, at a variable depth beneath the surface of the 

earth in which a temperature below freezing has existed 

continually for a long time (from two years to tens of 

thousands of years). 

Permanently frozen ground is defined exclusively on the 

basis of temperature, irrespective of texture, degree of 

induration, water content, or lithologic character.
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Thickness of permafrost ?







Permafrost transect north-south in Canada
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Water (H2O) is the most abundant compound on Earth's surface, 

covering about 70% of the planet's surface. In nature it exists in 

liquid, solid, and gaseous states. 

At room temperature, it is a nearly colorless with a hint of blue, 

tasteless, and odorless liquid. Many substances dissolve in water 

and it is commonly referred to as the universal solvent. Because 

of this, water in nature and in use is rarely pure and some of its 

properties may vary slightly from those of the pure substance. 

Water is the only common substance found naturally in all three 

common states of matter and it is essential for life on Earth. 

Water usually makes up 55% to 78% of the human body.



Liquid water Ice

The lattice structure of ice makes ice less dense than water. Therefore ice 

floats in water, which is extremely peculiar because virtually every other 

substance gets more dense (about 10%) when it changes from the liquid to the 

solid state, so the solidifying portion sinks to the bottom.



Liquid water Ice

The lattice structure of ice also causes the about 9% volume expansion taking 

place when liquid water changes into solid ice.





Significance of permafrost




















